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Résumé en
anglais
OBJECTIVE: Flow (shear stress)-mediated outward remodeling (FMR) of resistance
arteries is a key adaptive process allowing collateral growth after arterial occlusion
but declining with age. 17-beta-estradiol (E2) has a key role in this process through
activation of estrogen receptor alpha (ERalpha). Thus, we investigated the impact of
age and timing for estrogen efficacy on FMR. APPROACH AND RESULTS: Female
rats, 3 to 18 months old, were submitted to surgery to increase blood flow locally in
1 mesenteric artery in vivo. High-flow and normal-flow arteries were collected 2
weeks later for in vitro analysis. Diameter increased by 27% in high-flow arteries
compared with normal-flow arteries in 3-month-old rats. The amplitude of
remodeling declined with age (12% in 18-month-old rats) in parallel with E2 blood
level and E2 substitution failed restoring remodeling in 18-month-old rats.
Ovariectomy of 3-, 9-, and 12-month-old rats abolished FMR, which was restored by
immediate E2 replacement. Nevertheless, this effect of E2 was absent 9 months after
ovariectomy. In this latter group, ERalpha and endothelial nitric oxide synthase
expression were reduced by half compared with age-matched rats recently
ovariectomized. FMR did not occur in ERalpha(-/-) mice, whereas it was decreased by
50% in ERalpha(+/-) mice, emphasizing the importance of gene dosage in high-flow
remodeling. CONCLUSIONS: E2 deprivation, rather than age, leads to decline in
FMR, which can be prevented by early exogenous E2. However, delayed E2
replacement was ineffective on FMR, underlining the importance of timing of this
estrogen action.
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